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(54) OPTICAL MODULATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
modulator generating a uniform optical side band over a 
super wide band. 

SOLUTION: This optical modulator is provided with an 
electrooptical phase modulator 1 phase modulating a 
light beam from a light source according to a modulation 
signal and emitting it as the light beam imparted with a 
lens action, a drive voltage source 2 supplying a drive 
modulation signal to this modulator, a convergent lens 3 
converging the phase modulated light beam and an 
aperture diaphragm 4 arranged on a convergent point or 
its vicinity of a convergent beam, and selectively takes 
the specified phase modulated light beam out 





LEGAL STATUS 

[Date of request for examination] 01.10.1997 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3012921 

[Date of registration] 1 7.1 2.1 999 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



(19)H*Bftimf (JP) 02) & ^ !j5f jfr & (A) <H)ft«ftt«&W#*l 

•MPR 1-109299 

(43)&HB ¥&ll¥(1999)4J!23B 



(5i)inta 8 asm** p i 

G 0 2 F 1/03 5 0 5 G 0 2 F 1/03 5 0 5 



mm&* m s9#B©&6 OL (£ 6 H) 



(21)fflS#^ 


#K¥9-268394 


(71) USA 


391016945 










(22) WIS B 


¥J59¥(1997)10£ 1 H 




akj&°sch rtriijffl.fi. 1 # 1 
















tplUEJl #2-3-4 






(74)ttHA 





(54) [52W©£*iO ft&iBgB 



(57) [S»] 

P§§ (1) i. £©*W8fcB»Sasi«^£0M&-rs« 
S&^JEM (2) t, fi[ffi^P$nfc7tt*-A€r*$$-ti- 
•5>*jRttU->X (3) t. »^b'-A©*^X^© 
jfi^fcKSbfc^PgED (4) i^A. 

5. 




-1- 



ft # + ^T** £ fc O , HiQ K fflfr 3 b fc # t> T 2 

i>:Mft M 5 J; 5 fcffirt b fc z. t 1 1 z> m 

[M&a 3 ] |)MBtt£tt3HMBKII»©XHJIftft<% 
Wtifi^-r5ffirtJC*5^Tl*7n*|n]fcaoT2^Hft 

TflWtb. *NEWmtt9ft7-yx«ttffiXf«-©ifi8 

ices b fc c t t -r 1 1 »«©#*«£ 
tt©%£U£B. 

[3E9J©ffMfcK9i] 

[0 0 0 1] 
[0 0 0 2] 

ilfi. GE.ft&J&AVi,x£j«; (^£>i4>sa'.ipx£j£ 

§3<hft£*>©T'i&3. £©<fc-5fc£ft©3fcSI8©38£# 
&£bTft#ft®£ttS¥ft *>©»&<. S^Tf^a 

[0 0 0 3] «JIWfe**H»^*«3t**BI»«:*-H 
©«»»* <E> «HffittS©BE8»£ ttSiifc i: C 5 Kit 



(2) If M¥ 1 1 - 1 0 9 2 9 9 

2 

SKft-StlM KA*>F©ftjWtllOU 1 0#£iS;t-5 
d£t>I£b<«ft<, CttKfl^lM FA*>F##A*- 

[0 0 0 4] lK^*0^sBK©4 1 t?-!)--1' KA*> K© 
^^©fijiffcfcOtt&ffl&fa-Ci&S. &ffl£li©*§ 

tlM" HA*> FftttPa$&fc-frTB&2 A 6 
ft«itti&2 A 0 fi £©£*, lOGHzgg 

<D$tmm ftftT^umft^ 5 o§g&<s><h> 1 oghz 

StcMtf, 1 TH z JJUKjfctfo fcfttH FA> F?J# 

[0005] z\o)iio\z. &^m&&mi$.T'mfflm\zm 

©#fflfcftxb7 hnx?x©S#ftfg£3g£HSi-r5 

(1) «»£j*bT»fi/WX*£J*T*»/WX>'> 

(2) ttft^maAffl ©s9>£aR 

(3) ai£ffHBJ!i©Jatt&S9>:iA8£88 

[0 0 0 6] #3PJ#^©Xi& T3THz "tf--f FA*> 
F v^x^l/-->a> A*-f Xb? h-*Xr--< v£ 

'y?Wh7->3';h AVWX yi*l/-/3>J T 
echnical Digest of Pacific Rim Conference on Laser 
s and Electro-Optics (CLEO) , FV1, pp. 234-235 (199 

5) KI2«SnT^5J:5C **W#»tt««3ie*ttffl 
30 ^HgglCcfcO 1 6GHz©^i)lJl&ftTl 6GHzPb1I1 
ICM^3 TH z fCfcS.^j£^-y--f h*A*> F?Q£4j£T 

•sctc^bTfeo. cntcio-y-xtrafjxDA^x 

[0 0 0 7] SetC. **W#©1#i l lF5ttt , T»*1*4i s P 

6- 5 4 8 2 0^iiStr^-rj:5lc. aa^fiffi^iS 

AU ^©^fTJf^lriSI^bfeBKill&ftWffiffl^P?: 

3tA;i.X^t&D, *£9HWft(tt£%'UI'XX£8& 
bT^SjtftT^fcfcWT&SA^ ^©/fSEftX^^ 

[0 0 0 8] 

[5§B^A«b<t^<hT'5i$S] ±KEbt*^^»C«fc 
50 d©U--f H/X>K4J**iC*-JB*fflftt>©<fr 



3 

[0 0 0 9] ( 1 ) -9-f FA> H03ia»*0-*tt 
gMi®8^«n (n = 0 : SBi*&. ±1. ±2, •• 
••) #B©-!M F/1>F©ig^#:fcteJn (A9) tCtfc 

(2) «tt«^*-^E»t<t5/^^4JiW:ffl 
2iattl9ISI©»***»BSI!ft*ja«tf. 3tt/W*a*BE 

wzoi)mmmm<m^) ©Etsim&a*, yo> 

VtfetVZfaSi^&. ■ffcfrSES^t;-* V>ytrt)V7,$:tel$. 
»C^^7>5 1 ^-7'©^ttE^T*#^^\ 7 \- 

[0 0 10] o^l^rX'J- • ^a-«50t^*«« 

,S«^n5fc0ffl. 2ffi)t#^fs$fi)c£:7i3fcae>> 

[0 0 11] ftoT. *^9d©@M«. 
ot-iW-f FA> F C£**TS*3!H6 

[0 0 12] 

[mmtmik-tztztbo^m *%w\z&i>K&mm.®. 

tt. 3fc^5©3fck'-A££S3m^K£i;Tftfflgirf 

[0013] #fg9mi. *rag£LT&«8ssrr*£ 



(3) #H¥ 1 1 - 1 0 9 2 9 9 

£©*SWfc*ft«S»IStt. LiNbOi ^LiTaO 

3 ©j:a^ma^#^ B B B^icmffi^^^fc«ifi!c<hu. a 

o«t5caffi»tt*»«T*c:tk:J:0. AW t'— Ale 

«, U U > F U A U >X©«fc -5 fc 1 ^7C^(S]lt^SI}t 
gC^^rWT-S l*7cl^>X<h-r-5-i^T#. ^tt^ 
*.« 2 «©«83fc¥ffi«J£W» 4 ChCctD 

[0 0 14] C©m»7t^fiffi^P§§IC*S*^©7fetf 

©SPg&££gl:J\ ^jair[6]<(C : 6£oT^SS«2^ 
W$c«fc:8M>-ta. -ffcfc>^ A«Lfc7fcfc:-A©8r® 
20 ©£a&#KOHTjl.*t. k*-A8r®©*iti©£-A8B 

xw»ft#att»fc*{br*£R©*iis*£j* 

l/fc.fc©£#;L5;r<!:#tT?£4. £©&£!. ffiJ&TJfi^ 
»«Kt>fc-aT^-sWIW-f FA*> F££f&-f 
T£4. 
[0 0 15] 

[fEHj©HifS©^ffi] mtt*5eW£<fc*ftgBI8&©- 
50 W©8MS4*-r*Bn?*S. U— tf3t« (H**f) 
&***;£©3fc£-AS;ttfflU r©^b*-A$S^?t 

^ffiffi^iagg i CAWS**. c©^t8i§ i icaxnffi 

ufe^o t« 2 i>cHice<)tcii'>-r « «t 5 tcs^ 
[0016] *a3t*fi«aiB8 1 <»mL\zim ! &.vy 

40 *^JT*«. d©»^ttl/>X3?r7- 

uxSEftu>XT«rii-r*. *mttu>X3©ji^i£^ 

fcftU «m7t^fiffilSi9§§ 1 t»^14U>X3i© 
WOESS f tU, »^ttU'>X3©tBW[l]©7- , JX 

irtttr>*-^-c«i«-r4. ^bx. ^□^0 4tt7 i d*s 

50 [0 0 17] tt«3t 1 5 6 fi««ra»l©U>X^ffltt. X 



-3- 



♦ 



(4) 



4*H¥l 1 - 1 0 9 2 9 9 



[0018] «a3t*ttffl*n«o«si^cto4 



XMtft=A0 (l-<5x 2 ) (l) 
0»T*"rct3WT**. 5 (>0) B£BBJg 

gCCD^fcCDg^^^^-rSST^ = 0 
ggtCffi^T^o Sfc, A0tt+*» (x = 0) TO^l 

^rtl (1) ixOttfc!)l:rtl^t»T**« 
£tt=:&7cU>Xffi«&»g£fcS) • XM8®xJ&jft 



0 (t, x) =— A 0 (l-6x 2 ) s i n 2 7t f ■ t 



(2) 



1/F= (A 0 A <5/7t) sin27rf« t (3) 
tftX). A 0 s i n 2 7C f b t > 0 £>££tedl U >X> 



[0 0 19] ttffiSEWttHifeftSESISff^. 

mm®) ^rvo i-r^<h (2) suo 



A0sin27cf ffl t<0Ot€r(4IHIU>Xt»:0SBI^ 

v (t) =vo + d 0 (t, x) /B t/2 7C 

= vo - fi A0 (1-5 x 2 ) cos2;cf. t (4) 
tUZ>* (2) , (4) SCSH*bfc©*«H2T*4. 20 fi t = q + 3/4«fi©3ttf-A»4 

[SI] 



fttf (3) ^e»^nsffiffi*w8©u>xa 
ss-tn-en^-r. 02 (b) «to, %mimm<D? 

f. t=q+l/2 (q:SE») tf>i£^tC^P§§£ 

U f. t = q+l/4©#ifi©3tt-AH«->B©H* 

e y(27r», 0 t^yA^(l-&- 2 )si n 27r/ m O _ J, ~ +0 ° 



(5) 

= 0) ©#&tt, MSTl0±tfofe8X^^ Hl^Ji 

[0 0 2 0] HSttBBOjRO^SHiW-rs^Sl^fs^© 
*ffi£?KT. H3*^*UT, (A) tt0 2 (c) <DU> 
XfffflOft^f- t=qWf» t =q+ l/2lC*t£ 
U (B) I1B2 (c) <D{hU>X<Dftm*'tTte? f ■ 

t=q+l/4«J$U (C) (402 (c) (DWUy 
XOff«*ffft5 f ■ t=q + 3/4fc*HW*. ftfti£ 

Tp ^UT, 0 2 (c) tc^fcfc^t^ ElfcXBim^© 

immwz. u>xfM)4>ft»jnn. auyxtLxft 



□ao*^ffiit-r«3tt , --A©a»*su 03 (b) 

Bi!bU>XtLTff«T««IBl*KUItt"**t:-A«) 
«»£5kU 03 (c) ttElU>XtlyTf^ffl'r*JBIW 

ts-r^* «fcfijija©iau>XK:ftofct#KttK-A 

^xXhttfit>U>X8BlCifitJ<OT, ZLdfcXU-y h 

0, 03 (b) tc^f 7 7yft- 0 <D 

aOCftft^d^KCXU y h^EST^t, 03 (c) 
50 ir*T^^>^^-7 p T^^gc/£^0^)/A^gK^S^ 



-4- 



7 

c&mv, 0 3 (a) ^Ti^ic, -fiommzte^ 

l^o ft, 03 (a) (DTM<D&mZ7 v^^-^zK 

su 03 (b) <DTM<Dmm$yo>3 L *--'7\ztt[s 

-To 

[0 0 2 1 ] 04ll*^?gHcJ:^7t^PSScD^^J^ 
gUT, %\i-K<D^^%W5mz^X^^ 

m$s<D xmmmx & -> x t> <£ 

[0 0 2 2] 

(1) aa7t^effl^§§^)^^^, 

SiZltZZttfXZZo 

(2) l/>X^^{Ccfc^>7^-^X^(7)^lfti:^P 

tana. 

(3) 7*-#X£B#XD v h\Z%tztZrf¥-?tte 



(5) 1 1 - 1 0 9 2 9 9 

t»owr«^: if-Ajfosua (^tt7*-* 
(5) u>x©**s»c#ufoa*o*a©3ttf-A 

20 [01] *5BWc J:*3He«««©-*S©*|j***-r« 

0T££o 

[0 2] *5EM^J:-5*a5t*ffi«3EW»©fi«an, 

[03] mn&Qfr$ttittTzytm^z*-ft/y7X& 

[04] *^?gjcJ:S3t«IISHO^*ffy€:*"r«HT 

1 «a3t^ffi«*W8 

50 2 MBLM 

3 **ttl/>X 

4 HPiRO 

5 /H7Xl/>X 



[01] [02] 




-5- 



(6) 



wmw-i i- 



34] 



(a) 




-4- 



(C) 



-4 



4 



f 



/ — * — / 




V1K 



eMMtt— 




■^/y\A 



■MM** 



(6) 



ftfflW-l 1 - 1 0 9 2 9 9 



(a) 




4- 



IB 3] 



T 



4 



WW- 





(c) 



-4- 



-6- 



